Although the name Magnuson remains imbedded in the eponymic memory of orthopedics attached to an almost forgotten operation for the treatment of recurrent dislocation of the shoulder, few if any surgeons or physicians of today are aware of his enormous influence on their medical education. Paul B. Magnuson ( 188441 968: Fig. 1) was born in a suburb ofst. Paul, attended thc University of Minnesota, and graduated from the College of Medicine of the University of Pennsylvania in 1908. During his undergraduate years at Pennsylvania, he developed a method of lengthening the femur in dogs that was later applied successfully to the treatment of patients with leg-length discrepancies. After graduating from medical school, he moved to Chicago where he was associated with the famous and flamboyant surgeon, J. B. Murphy. His practice consisted largely of the treatment of in.
When one finds described in the literature many operations for the correction of a mechanical fault it is a fair assumption that none of them are entirely satisfactory in establishing permanent cure. Certainly recurrent dislocation of the shoulder is not an infrequent condition, but its cause has certainly never been established satisfactorily.
Analyzing the condition from the anatomic standpoint, it seems to us that the glenoid has little or no function in maintaining the head of the humerus in position. It is almost flat and should be smooth; if it is not smooth, the patient's use of the shoulder is so hampered that recurrent dislocation could not take place. The capsule of the joint is a weak and loose bag which is attached well above and well below the actual articular surface and has little part in holding the head of the humerus in contact with the surface of the glenoid. In circumflex paralysis the head of the humerus will drop away from the scapular attachments a full inch, and the weight of the arm will continually stretch the capsule until the head of the humerus lies practically under the glenoid.
If these two anatomic structures do not support the head of the humerus, how are we to assume that it is maintained in its position against the articular surface of the glenoid? It is quite apparent that the muscles of the shoulder and arm originating at the shoulder girdle and inserting in the humerus or below are responsible for maintaining this position. It has been fairly well established through the experience of many men that the head of the humerus is dislocated primarily when the arm is abducted to 60 to 90 degrees, extended back of the lateral midplane of the body and internally rotated, with the force applied to impel the head of the humerus downward and forward. In this position the great adductors of the humerus attached to the upper third of the shaft anteriorly are pulled tight. The pectoral muscle of this group, attached to the anterior lip of the bicipital groove and very close to the head of the humerus, pulls the head downward and forward, and this is a powerful muscle. The latissimus dorsi and teres major pull downward more than forward, especially with the arm in internal rotation. What is there to oppose these muscles and keep the head of the humerus from dislocating downward and forward? When the arm is in the abducted extended position, especially in internal rotation, the head of the humerus is thrown forward against the anterior part of the capsule. It is held backward by the external rotators and abductors, namely the supraspinatus, infraspinatus and teres minor, which come together laterally and somewhat forward to attach to the greater tuberosity, not passing through or forming part of the capsule of the joint. On the other hand, the subscapularis comes beneath the head of the humerus and winds around anteriorly to attach to the lesser tuberosity over the anterior surface of the head of the humerus. This is an internal rotator, and with the arm in abduction and extension and internal rotation this muscle is relaxed. Normally the subscapularis attachment blends with the ante-Clinical Orthopaedics and Related Research rior part of the capsule of the joint and forms a broad heavy ligamentous support around the upper end of the head of the humerus. When this support is pulled tight it is adequate to hold the head of the humerus against the pull of the pectoral and adductor muscles if it is broad and strong. If, however, it is narrow or weak, when the arm is in the abducted extended position the attachment of the muscle has a tendency to slip up between the head of the humerus and the glenoid, or between the head of the humerus and the coracoid.
The supraspinatus, infraspinatus and teres minor, ofcourse, do exert some effect in holding the head of the humerus back in the glenoid. It is not infrequent to see the attachment of these muscles pulled off with a shell of the greater tuberosity in a forcible dislocation of the head of the humerus downward and forward. Unless these muscles are attached at their proper site external rotation cannot be maintained and therefore the subscapularis cannot support the head of the humerus normally but permits internal rotation, which relieves the tension on the part of the capsule supported normally by the subscapularis.
All these muscles working in harmony as a group would seem to be the main support of the head of the bone in resisting the pull of the pectoralis major and the other adductors as well as the force of any blow or torsion which might dislocate the head of the humerus. This being true, it follows that these muscles must be properly attached and must work in harmony in order to maintain the head of the humerus in its normal position under circumstances of stress, when the arm is in the abducted extended position.
The Nicola operation contemplates overcoming the tendency of the humeral head to displace, by inserting through it what is essentially a ligamentum teres. For this the long head of the biceps is used, and in many cases it serves to cure recurrent dislocation. In my experience, however, it does not meet the mechanical requirements in a man whose occupation necessitates frequent strong pull on the muscles of the shoulder. We have had about 20 per cent recurrences after this operation, all in individuals who were doingstrenuous work or exercise. In 2 cases-four shoulders in twins-one recurred after a Nicola operation, whereas the other three shoulders are still intact and without displacement after five years. The recurring recurrent dislocation was caused by forcible hypertension with the arm in abduction; at the second operation it was found that the tendon was torn completely loose from its attachment in the head of the humerus. Kernwein3 has made sections of the bone and contained tendon, and he finds on14 a few strips of fibrous tissue remaining in the tunnel of bone. The tendon does not keep its character as a tendon where it passes through bone. He has repeated this experiment on animals and finds that there remains only an attachment oftendon on the surface of the bone after a few months.
Bankart4 believes that recurrent dislocation is due to the capsule being torn from the glenoid, which leaves a gap for the head to descend without resistance. Undoubtedly this is true in some cases, but in the recurrent dislocations on which we have operated, amounting to 2 1, we have not found this condition, although the capsule has been opened anteriorly to permit inspection of the glenoid lip. Also with the capsule as loose as it normally is I cannot see that it adds very much support to the head ofthe humerus or control of its tendency to displace downward and forward when strong pull is exerted by the pectoralis major and other adductor muscles.
McLaughlin says "Operative findings on both acute single and chronic habitual lesions of this type have proved pretty definitely that soft part tears accompanying dislocations are many and varied, both as to location and extent. It is our present impression that the pathologic circumstances predisposing to habitual dislocation consist of certain combinations of the soft part lesions, but we are not yet sure just which combination does the trick. It appears reasonably certain that a lon-gitudinal tear through the aponeurosis joining the supraspinatus and the subscapularis, occasionally involving the subscapularis itself, but in any case allowing the latter tendon to recede forward and downward away from the external rotators, constitutes one digit in the correct formula of soft part lesions leading to recurrent dislocation."
With this we are in full agreement, because it is only reasonable to conclude that any relaxation in the attachment or extension ofthe muscles from the scapula to the head of the humerus interferes with the strength and resistance of these muscles to the displacing effect of the pectoralis major and the hyperextending force on the humerus, which resists the forward displacement of the head as the elbow moves backward. If any of these circumstances exist, tightening of the grip of the subscapularis around the head ofthe humerus by moving its attachment to the greater tuberosity might correct all or any one of such tears or relaxations. McLaughlin and we may be viewing the disability from opposite sides and arriving at the same conclusions.
To our minds this explanation is much more reasonable from the anatomic pathologic standpoint than weakening of the capsule. In all probability it is a combination of improper support anteriorly by the tendons of the subscapularis and partial detachment of the supraspinatus and infraspinatus, which leaves a gap above the shoulder and weakens the support that normally resists the adductor muscles and the violence.
Recurrent dislocations occur in epileptic much more frequently than in any other class of patients. This would seem to indicate that muscle imbalance and non-synchronization between groups of muscles have definitely to do with recurrent dislocation. The group of 6 cases here reported with a new operation for the cure of recurrent dislocation of the shoulder includes 2 with epilepsy who had had many recurrences; 3 recurrent dislocations, all in men performing heavy work or violent exercise, and 1 patient on whom there had been no previous operation. Not enough time has elapsed to call the cures 100 per cent. The first operation was performed two years ago and the last six months ago. All the patients have normal shoulder function and none have had any recurrence to this date. Five year cures are much more impressive than one year cures; however, it does seem that the operation here described is much more simple, more easily performed and more logical than others so far devised, and it is therefore being reported, possibly prematurely, but with the hope that other surgeons will attempt it and report in the future.
OPERATION
An incision is made over the junction of the anterior and medial third of the deltoid, extending from the acromion downward. Muscle fibers are split and separated to expose the anterior surface of the capsule. The arm is rotated externally and the tendon of the subscapularis is picked up with a narrow smooth retractor. Observation is made of the width of this attachment and how far toward the origin of the subscapularis the blending of the tendon and capsule occurs. In one of our cases there was no blending whatever; the tendon was entirely separate from the capsule up to its attachment and was so narrow that with the arm placed in abduction and extension the tendon could be seen to slip between the head of the humerus and the coracoid. In this particular case there was no support from this muscle when the arm was in the extended abducted position.
If it is found that the tendon blends with the capsule, the tendon is pulled tight with the retractor and an incision is made, following the upper and lower borders of the subscapularis muscle from the musculotendinous junction to its attachment along the anterior lip of the bicipital groove. A chisel is then driven in on the distal side of the attachment medial to the lip of the bicipital groove, so that this groove is not weakened or made shallow. The tendinous attachment, with a wedge shaped piece of bone, is lifted, and the capsule and the tendinous attachment are re-flected medially to expose the head of the humerus and the anterior edge of the glenoid. Inspection can be made of the glenoid and the head of the bone through this opening, and it can be determined easily whether or not the capsule has been torn loose from the glenoid.
After inspection, the arm is brought into internal rotation and, with a suture through the attachment of the subscapularis tendon, the tendon is stretched across the bicipital groove to the greater tuberosity and held there while the arm is manipulated to see how much external rotation will be permitted by the subscapularis muscle. The attachment of this muscle should be moved over onto the greater tuberosity far enough really to tighten it up in 50 per cent external rotation, thus forming a roof for the long head of the biceps.
When the new location for the subscapularis attachment is determined, a sharp, thin bladed chisel is driven into the greater tuberosity, with the edge of the blade held parallel to the long axis of the bone. The chisel is moved back and forth laterally to spread the cancellous bone and leave a wedge shaped gutter, into which is forced the wedge shaped piece of bone attached to the subscapularis tendon. The tendon is sutured to the capsule with a doubled 00 chromic catgut suture and the sutures are repeated on both sides of the wedge so that the sides of the gutter are firmly in contact with the inserted bone. The lower border of the muscle and tendon are then tacked down by interrupted sutures far enough under the head of the humerus so that the muscle and capsular tendon have a firm grip around the head, with no tendency to slip up toward the coracoid and glenoid when the arm is brought into abduction and external rotation.
If the operation is properly performed there will be, at its conclusion, 25 to 50 per cent limitation of external rotation. The arm should be moved through internal and external rotation to see whether the mechanical requirements have been achieved and that the tendon and muscle of the subscapularis winds firmly around the head of the humerus in both positions. If the details have been properly carried out the procedure forms a musculotendinous cup around the head of the humerus in both external and internal rotation, which resists the downward and forward displacing effect of the adductors of the humerus-a powerful group. In this group of cases the operation has served to maintain the head of the humerus in position under severe stress, when other forms of operation have failed.
